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(54) Semiconductor light emitting device 

(57) An object of the present invention is to provide 
a semiconductor light emitting device that an emission 
efficiency is high and it is possible to emit lights at an 
ultraviolet wave length. The semiconductor light emit- 
ting device according to the present invention is consti- 
tuted by laminating a buffer layer, an n-GaN contact 
layer, a clad layer including n-AIGaN, a GaN active 
layer, a clad layer including p-AIGaN, and a p-GaN con- 
tact layer on a sapphire substrate. Each portion of the 
clad layer including n-AIGaN, the GaN active layer 5, the 
clad layer including p-AIGaN, and the p-GaN contact 
layer is eliminated by etching; as a result, the n-GaN 
contact layer 3 is exposed. Next, An n-side electrode for 
cunent injection is formed on the n-GaN contact layer 3. 
Next, an n-GaN current block layer 9 is formed on a por- 
tion of an upper face of the p-GaN contact layer 7. Next, 
a p-side electrode for current injection is formed on 
upper faces of the p-GaN contact layer and the n-GaN 
current block layer. The GaN active layer is set to a 
thickness equal to or more than 50nm. An current injec- 
tion area injected via the electrode for current injection 
is set equal to or less than 5x1 O^m 2 . 
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Description 

PACKQRQUND OF TH5 INVENTION 
Reld of the Invention 

[0001 ] The present invention relates to a structure of 
semiconductor including nitride which emits lights due 
to a transition of band-to-band of an active layer. 

Related Background Art 

[0002] Because an optical transition of semiconduc- 
tors including a gaJlium nitride, i.e. InAIGaN, is a direct 
transition, it is possible to allow lights to efficiently emit 
and recombine. Furthermore, because a transition 
energy of the semiconductors including a gallium nitride 
is widely ranged from 2 to 6.2eV, the semiconductors 
are developed as efficient light emitting device materials 
such as a semiconductor laser or a high-luminance vis- 
ible LED (Light Emitting diode). Furthermore, semicon- 
ductors including gallium nitride has a feature that it is 
possible to emit lights at an ultraviolet wave length as III 
- V compound diodes. Accordingly, it may possible to 
replace conventional ultraviolet luminants with the sem- 
iconductors including gallium nitride. 
[0003] A band-gap energy of InxGaf-xN, which is one 
type of the semiconductors including gallium nitride, is 
variable by changing an indium (In) composition x. 
Because of this, it is possible to use the InxGal-xN as 
an active layer for a visible light emitting device. 
[0004] At this time, a LED, of which a light emitting 
layer is a mix crystal made of InQaN, is realized, and a 
semiconductor laser which oscillates by a current injec- 
tion is realized. 

[0005] However, an optical mechanism of the LED, of 
which the active layer is formed of a crystal that a con- 
stituent ratio x is high, where x is equal to or less than 
0.05, is different from the optical mechanism of a crystal 
that the constituent ratio x is low. In order to realize effi- 
cient ultraviolet LED, it is desirable to improve electric 
properties by improving a method for allowing the crys- 
tals to grow and an device structure. 

SUMMARY QF TH5 INVENTION 

[0006] An object of the present invention is to provide 
a semiconductor light emitting device that it is possible 
to efficiently emit lights and to allow lights in an ultravio- 
let wave length region to efficiently emit. 
[0007] In order to achieve the foregoing object, a sem- 
iconductor fight emitting device, comprising: 

an active layer in a thickness equal to or more than 
50nm; and 

a semiconductor including nitride which has a 
stacked structure and is arranged at both sides of 
said active layer, 



wherein a current injection area of said semicon- 
ductor including nitride is equal to or less than 
SxlO^cm 2 , and 

lights are emitted due to a transition of band-to- 
5 band of said active layer. 

[0008] According to the present invention, in a semi- 
conductor light emitting device for allowing lights to emit 
by injecting a current into a semiconductor including 

10 nitride which sandwiches an active layer and has a 
stacked structure, a thickness of the active layer is set 
equal to or more than 50nm, and a current injection area 
is set equal to or less than 5xl0* 4 cm 2 . Because of this, 
it is possible to obtain a semiconductor light emitting 

15 device capable of efficiently emitting lights at an ultravi- 
olet wave length. 

[0009] Furthermore, a semiconductor light emitting 
device, comprising: 

20 a buffer layer formed on a sapphire substrate; 

an n-GaN contact layer formed on said buffer layer; 
an n-AIGaN clad layer formed on said n-GaN con- 
tact layer; 

an active layer formed on said n-AIGaN clad layer; 
25 a p-AIGaN clad layer formed on said active layer; 
a p-GaN contact layer formed on said p-AIGaN clad 
layer; 

a current block layer formed on a portion of said p- 

GaN contact layer; 
30 an n-side electrode formed on said n-GaN contact 

layer, said n-side electrode being separated from 

said n-AIGaN clad layer; and 

a p-side electrode formed on said p-GaN contact 

layer and said current block layer, 
35 wherein a thickness of said active layer is equal to 

or more than 50nm, and 

said p-side electrode has an area equal to or less 
than 5x10" 4 cm 2 , except for a region overlapping 
with said n-GaN current block layer. 

40 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0010] 

45 Fig. 1a is a cross sectional view of a first embodi- 
ment, and Fig. 1b is a top view of the first embodi- 
ment; 

Fig. 2 is a diagram showing a relationship between 
an operational current and an optical output; 
so Fig. 3 is a diagram showing a relationship between 
a thickness of the active layer (nm) and the optical 
output; 

Fig.4 is a diagram showing a relationship between 
the current injection area and the optical output; 
55 Fig. 5a-5j is a diagram showing steps for manufac- 
turing the semiconductor light emitting device of 
Fig.1; 

Fig. 6 is a diagram showing a relationship between 
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a lattice constant 'a' and a band-gap energy Eg; 
Fig. 7a is a cross sectional view of a second 
embodiment and Fig. 7b is a top view of the sec- 
ond embodiment; 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0011] A semiconductor light emitting device will be 
described in detail with reference to the attached draw- 
ings as follows. 

(First Embodiment) 

[0012] Fig. 1a is a cross sectional view of a first 
embodiment of a semiconductor light emitting device 
according to the present invention, and Fig. 1b is a top 
view of the first embodiment. The semiconductor light 
emitting diode of Fig. 1 is constituted by growing a buffer 
layer 2, an n-GaN contact layer 3, a clad layer 4 includ- 
ing n-AIGaN (n-AtyGal-yN), a GaN active layer 5, a clad 
layer 6 including p-AIGaN (p-AlyGa1-yN), and a p-GaN 
contact layer 7 in this order on a sapphire substrate 1 . 
[0013] Each portion of the clad layer 4 including n- 
AIGaN, the GaN active layer 5, the clad layer 6 including 
p-AIGaN, and the p-GaN contact layer 7 are eliminated 
in order to form a mesa type (surface contact type) of 
device. As a result, a portion of the n-GaN contact layer 
3 is exposed. Next, an n-side electrode 8 for current 
injection is formed on an upper face of the exposed n- 
GaN contact layer 3. 

[0014] Furthermore, an n-GaN current block layer 9 is 
formed on a portion of an upper face of the p-GaN con- 
tact layer 7. A p-side electrode 1 0 for current injection is 
formed on upper faces of the p-GaN contact layer 7 and 
the n-GaN current block 9. The current is injected to a p- 
side region from the upper face of the p-GaN contact 
layer 7, except for a portion covered by the n-GaN cur- 
rent block layer 9. A region not overlapping the n-GaN 
current block layer 9 in the p-side electrode 10 corre- 
sponds to a current injection area. 
[001 5] In the first embodiment, film thickness of each 
of the clad layer 4 including n-AlyGa1-yN and the clad 
layer 6 including p-AlyGa1-yN is set to 0.2pm, and mix 
crystal ratio y of Al is set to 0.2. A film thickness of the 
GaN active layer 5 is set to 100nm. 
[001 6] Next, electrical properties of the semiconductor 
light emitting diode of Fig.1 will be explained as follows. 
Hereinafter, a mono silane is used as a n type impurity, 
and a bis cyclopenta dienyl magnesium is used as a p 
type impurity. 

[001 7] In the semiconductor light emitting diode of Fig. 
1 , the current injected via the electrodes 8 and 1 0 for the 
current injection leads to transition of band-to-band in 
the active layer, and via this transition, the device emits 
lights in the ultraviolet region. 
[0018] Fig. 2 is a diagram showing a relationship 
between an operational current and an optical output on 



condition that applies a forward bias for the semicon- 
ductor light emitting diode of Fig. 1. As shown in Fig. 2, 
even if the operational current reaches 100mA, satura- 
tion of the optical output due to overflow of an injected 

5 carrier and Joule heat does not occur. Because of this, 
the emission efficiency at the operational current 20mA, 
which is normally used, becomes low. This shows there 
is a problem in design of the devices. 
[0019] Normally, in such a case, an improvement for 

w thinning a thickness of the GaN active layer 5 and nar- 
rowing the current injection region is conducted. Gener- 
ally, a most suitable value of a thickness of the active 
layer is about a diffusion length of an injection carrier, 
and the devices are designed so that dispersion of the 

is injection carrier is reduced. 

[0020] However, carrier mobility of undoped GaN is 
lOOctrPNsec, and when a lifetime of the carriers is 
insec, the diffusion length of the carrier is assumed to 
be about 1 .3um. That is, it is predicted that the diffusion 

20 length of the carriers is considerably longer than a thick- 
ness of the active layer 5. 

[0021] Fig. 3 is a diagram showing a relationship 
between a thickness of the active layer (nm) and the 
optical output on condition that f ixes the operational cur- 

25 rent is fixed to 20mA. In Fig. 3, curbs p, q and r, which 
correspond to the current injection area of 3x1 0" 4 cm 2 , 
5x1 0* 4 cm 2 , and 6x1 0" 4 cm 2 , respectively, are shown. 
The current injection area corresponds to an area 
shown by hatched lines in Fig. 1b. That is, the current 

so injection area corresponds to an area not overlapping 
the n-GaN current block layer 9 in the p-side electrode 
10. 

[0022] As shown in Fig. 3, the larger the current injec- 
tion area is, the smaller the optical output becomes. 

35 When a thickness of the active layer is thinner than the 
diffusion length, the optical output drastically drops. It is 
predicted that the reason is because the carriers over- 
flows (saturates). However, in Fig. 2, because the satu- 
rated tendency is not shown, the reason why the 

40 carriers overflow is not correctly explained. 

[0023] As a reason why the optical output drastically 
drops when a thickness of the active layer is small, it is 
conceivable that a crystal quality of GaN is not good at 
an initial state of crystal growth and an interface prop- 

45 erty between the active layer 5 and the clad layers 4, 6 
is not good. It is predicted that these are due to a crystal 
growth at lattice mismatch. However, a certain reason is 
yet unknown. 

[0024] On the other hand, the properties of the optical 
so output for variation of the current injection area is as 
expected. Fig. 4 is a diagram showing a relationship 
between the current injection area and the optical out- 
put. Fig. 4 shows an example in which the operational 
current is fixed to 20mA and a thickness of the active 
55 layer is fixed to 100nm. As shown in Fig. 4, the smaller 
the current injection area is, the larger the optical output 
becomes. Accordingly, it is understood that the current 
injection area should be as small as possible. 
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[0025] In view of both properties of Fig. 3 and Rg.4, in 
ultraviolet emission LED of which the active layer 5 is 
GaN. a thickness of the active layer should be equal to 
or more than 50 nm and the current injection area 
should be equal to or less than 5x1 0' 4 cm 2 in order to s 
allow lights to efficiently emit. More desirably, a thick- 
ness of the active layer should be equal to or more than 
100nm and the current injection area should be equal to 
or less 

[0026] than 1 x10* 4 cm 2 . Fig. 5a-5j is a diagram shew- 1 o 
ing steps for manufacturing the semiconductor light 
emitting diode of Fig. 1 . Hereinafter, the steps for man- 
ufacturing the semiconductor light emitting diode 
according to the first embodiment will be explained with 
reference to Fig. 5. is 
[0027] First of all, as shown in Fig. 5a, a sapphire sub- 
strate is cleaned for 10 minutes at 1 100*0 under hydro- 
gen atmosphere. Next, the substrate temperature is 
lowered to 500*C, and then the buffer layer 2 is formed 
by supplying a hydrogen carrier gas including materials 20 
for crystal growth, as shown Fig. 5b. 
[0028] Next, on condition that the temperature of the 
substrate is raised to 1050 6 C, the n-GaN contact layer 3 
is formed by supplying a hydrogen gas including TMG, 
NH3 and SiH4, as shown in Fig. 5c. Next, on condition 25 
that the temperature of the substrate is set to 1050*0, 
the n-AlGaN clad layer 4 is grown by supplying a hydro- 
gen gas including TMG, TMA, NH 3 and SiH 4 , as shown 
in Fig. 5d. 

[0029] Next, on condition that the temperature of the 30 
substrate is set to 1050 fi O, the GaN active layer 5 is 
formed by supplying a hydrogen gas including TMG and 
NH3, as shown in Fig. 5e. Next, on condition that the 
temperature of the substrate is set to 1050*C, the p- 
AIGaN clad layer 6 is formed by supplying a hydrogen 35 
carrier gas including TMG, TMA, NH3, CpaMg, as 
shown in Fig. 5f. 

[0030] Next, on condition that the temperature of the 
substrate is set to 1050*0, the p-GaN contact layer 7 is 
formed by supplying a hydrogen carrier gas including 40 
TMG, NH 3 and CpaMg, as shown in Fig. 5g. Next, on 
condition that the temperature of the substrate is set to 
1050*0, the n-GaN current block layer 9 is formed by 
supplying a hydrogen carrier gas including TMG, NH 3 
and SiH 4 , as shown in Fig. 5h. 45 
[0031 ] Next, a portion of the n-GaN contact layer 3 is 
exposed by etching the clad layer 4, the GaN active 
layer 5, the dad layer 6, the p-GaN contact layer 7 and 
the n-GaN current block layer 9. Next, the n-side elec- 
trode 8 is formed on the upper face of the exposed n- so 
GaN contact layer 3, as shown in Rg. 5i. Next, the n- 
GaN current block layer 9 is etched so that the p-GaN 
contact layer 7 is exposed, except for a portion of the 
layer 9. And then the p-side electrode 10 is formed on 
the upper face of the exposed p-GaN contact layer 7, as 55 
shown in Fig. 5j. 

[0032] In the first embodiment, a thickness of the GaN 
active layer 5 shown in Fig. 1 is set to 100nm, a thick- 



ness of the clad layers 4 and 6 is set to 0.2um, and a 
wave length for light emission is set to 365nm. However, 
the film thickness and the wave length are not limited to 
the above-mentioned values. 
[0033] For instance, as an example applicable without 
missing an effect of the present invention, the following 
examples are conceivable. 

1) The active layer 5 is made of InxGal-xN where a 
constituent ratio x of indium (In) is 0.1 . Each thick- 
ness of the clad layers 4 and 6 including AlyGal -yN 
is 0.2um. A mix crystal ratio y of Al is set to 0.1. In 
this case, the wave length for light emission is 
390nm. 

2) The active layer 5 is made of InzGal-zN where 
an aluminum (Al) composition 2 is 0.1. Each thick- 
ness of the clad layers 4 and 6 including AlyGal -yN 
is 0.2um. A mix crystal ratio y of Al is set to 0.25. In 
this case, the wave length for light emission is 
345nm. 

[0034] In the above-mentioned embodiment, each 
layer for constituting the semiconductor tight emitting 
diode is formed by MOOVD method. Gases of raw 
materials used in this example are not limited to the 
above-mentioned gas. For example, trimethyl indium or 
triethyl gallium as a gallium source, trimethyl indium or 
triethyl indium as a indium source, trimethyl aluminum 
or triethyl aluminum as a aluminum source, and ammo- 
nia or hydrazine as a N source may be used. Further- 
more, although the present embodiment has used 
mono silane as n type impurity and bis cycioperrta 
dienyt magnesium as p type impurity, other type of 
impurities may be used. 

[0035] Hereinafter, materials of the active layer 5 will 
be explained in detail. Fig. 6 is a diagram showing a 
relationship between a lattice constant 'a* and a band- 
gap energy Eg. In Rg. 6, characteristic points of GaN, 
InN and A1N are connected by straight lines. 
[0036] In the present embodiment, it is desirable to 
use materials existing in a region enclosed by the 
straight lines and having the band-gap energy Eg (eV) 
equal to or more than 3.18eV. 
[0037] Thus, in the first embodiment, a thickness of 
the active layer is set to be equal to or more than 50nm 
and the current injection area is set to be equal to or 
less than 5x1 0* 4 cm 2 in accordance with the properties 
of the optical output for the current injection area. 
Accordingly, it is possible to obtain the ultraviolet LED of 
which the emission efficiency is higher than the conven- 
tional LED. 

(Second Embodiment) 

[0038] Fig. 7a is a cross sectional view of a second 
embodiment of a semiconductor light emitting diode 
according to the present invention, and Rg. 7b is a top 
view of the second embodiment. The semiconductor 
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light emitting diode of Fig. 7 has the same structure as 
that of Fig. 1 . except for materials of the substrate and 
arrangement of the electrodes. Hereinafter, steps for 
manufacturing the device of Fig. 7 will be explained. 
[0039] First of all, a buffer layer 2, an n-GaN contact s 
layer 3, a clad layer 4 including n-AIGaN (n-AlyGa1-yN), 
a GaN active layer 5, a clad layer including p-AIGaN (p- 
AlyGal -yN), and a p-GaN contact layer 7 is laminated in 
this order on the GaN substrate 1 . 
[0040] Next, an n-GaN current block layer 9 is formed 10 
on the p-GaN contact layer 7, and then a portion of the 
GaN current block layer 9 is eliminated so that the p- 
GaN contact layer 7 is exposed. 
[0041] Next, a p-side electrode 10 is formed on the 
exposed p-GaN contact layer 7 and the n-GaN current is 
block layer 9 overlapping with the p-GaN contact layer 7. 
Furthermore, an n-side electrode 8 is formed on a lower 
face of the GaN substrate 1. A central portion 21 of Fig. 
7b corresponds to the current injection region. 
[0042] In the semiconductor light emitting diode of Fig. 20 
7, the p-side electrode 10 is formed on the upper face 
side of the GaN substrate 1 , and the n-side electrode 8 
is formed on the lower face side of the GaN substrate 1 . 
Because of this, a path that the current flows becomes 
short; as a result, a resistance of the semiconductor 2s 
light emitting diode of Fig. 7 becomes lower than that of 
Fig. 1. Accordingly, it is possible to feed more current 
than that of Fig. 1. Because an etching process is 
unnecessary to form the n-side electrode 8, it is possi- 
ble to simplify steps for manufacturing. 30 
[0043] In each of the above-mentioned embodiments, 
the n-GaN current block layer 9 is formed on the p-GaN 
contact layer 7. However, when the p type region make 
contact with the n type region, the carriers in the p type 
region are activated, and the current is easy to flow 35 
because the resistance becomes lower. Furthermore, 
because the area per one chip of the LED becomes 
small, it is possible to increase the number of the LEDs 
per one wafer. 

[0044] It is always unnecessary to form the n-GaN ao 
current block layer 9 on the p-GaN contact layer 7; for 
example, a Si0 2 layer may be formed, instead of the p- 
GaN contact layer 7. 

[0045] In the above-mentioned embodiments, an 
example that the operational current is 20mA has been 45 
explained. However, the operational current is not lim- 
ited to the above-mentioned value. Even if the opera- 
tional current changes, if a thickness of the active layer 
is equal to or more than 50nm and the current injection 
area is equal to or less than 5x10" 4 cm 2 , it is possible to so 
improve the light emission efficiency as well as the 
above-mentioned embodiment. 
[0046] Furthermore, in the above-mentioned embodi- 
ments, an example using the GaN as the active layer 5 
has been explained. However, even in the case that mix ss 
crystal of InxGal -xN where x is values which gets rid of 
a non-mixed region, or mix crystal of AIGaN is used, it is 
possible to obtain the same effect In case that the 



active layer 5 is made of mix crystal of InxGal -xN, it is 
desirable to set the constituent ratio x to 0 s x s 0.1. 
Furthermore, in case that the active layer 5 is made of 
the mix crystal, it is desirable to set the constituent ratio 
xtoOSxs 1. 

[0047] Furthermore, in case of changing parameters 
which decide conditions for injection of the impurity 
doped in the active layer 5 and properties of AlyGa1-yN 
clad layer 4 and 6, such as AJ mix crystal ratio y, film 
thickness and carrier concentration, it is desirable to 
convert the parameters into other values such as film 
thickness and fflm materials. 

Claims 

1 . A semiconductor light emitting device, comprising: 

an active layer in a thickness equal to or more 
than 50nm; and 

a semiconductor including nitride which has a 
stacked structure and is arranged at both, 
sides of said active layer, 
wherein a current injection area of said semi- 
conductor including nitride is equal to or less 
than 5x1 0* 4 cm 2 , and 

lights are emitted due to a transition of band-to- 
band of said active layer. 

2. The semiconductor light emitting device according 
to claim 1, 

wherein said active layer is made of a nitride which 
comprises at least one of indium (In), gallium (Ga). 
aluminum (Al). and Boron (B). 

3. The semiconductor light emitting device according 
to claim 1 , 

wherein a band-gap energy Eg (eV) of said active 
layer is equal to or more than 3.1 8eV. 

4. The semiconductor light emitting device according 
to claim 2, 

wherein said active layer is made of InxGal -xN 
(Osxso.1). 

5. The semiconductor light emitting device according 
to claim 2, 

wherein said active layer is made of AlxGa1-xN 
(0<xsi). 

6. The semiconductor light emitting device according 
to claim 2, 

wherein a constituent ratio of each material consti- 
tuting said semiconductor including nitride is set so 
that lights in an ultraviolet wave length is emitted. 

7. The semiconductor light emitting device according 
to claim 6, 

wherein said active layer is made of InxGal -xN in a 
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thickness of 100nm where a constituent ratio x of 
indium (In) is 0.1. 

8. The semiconductor light emitting device according 

to claim 6, s 
wherein said active layer is made of AfzGa1-zN in a 
thickness of 100nm where a constituent ratio z of 
aluminum (Al) is 0.1. 

9. A semiconductor light emitting device, comprising: 10 

a buffer layer formed on a sapphire substrate; 
an n-GaN contact layer formed on said buffer 
layer; 

an n-AIGaN clad layer formed on said n-GaN is 
contact layer; 

an active layer formed on said n-AIGaN clad 
layer; 

a p-AlGaN clad layer formed on said active 
layer; 20 
a p-GaN contact layer formed on said p-AIGaN 
dad layer; 

a current block layer formed on a portion of said 
p-GaN contact layer; 

an n-side electrode formed on said n-GaN con- 25 
tact layer, said n-side electrode being sepa- 
rated from said n-AIGaN clad layer; and 
a p-side electrode formed on said p-GaN con- 
tact layer and said current block layer, 
wherein a thickness of said active layer is equal so 
to or more than 50nm, and 
said p-side electrode has an area equal to or 
less than 5x10" 4 cm 2 , except for a region over- 
lapping with said n-GaN current block layer. 

35 

10. The semiconductor fight emitting device according 
to claim 9, 

wherein said active layer is a GaN active layer in a 
thickness of 100nm, and 

40 

both of said n-AIGaN clad layer and said p- 
AIGaN clad layer are made of AlyGa1-yN in a 
thickness of 0.21m where a mix crystal ratio y of 
aluminum (Al) is 0.2. 

45 

11. The semiconductor light emitting device according 
to claim 9, 

wherein said active layer is made of InxGal -xN in a 
thickness of 100nm where a constituent ratio x of 
indium (In) is 0.1, and so 

both of said n-AIGaN clad layer and said p- 
AIGaN clad layer are made of AlyGa1-yN in a 
thickness of 0. 11m where a mix crystal ratio y of 
aluminum (AT) is 0.1. 55 

12. The semiconductor light emitting device according 
to claim 9, 



wherein said active layer is formed of an AlzGal -zN 
in a thickness of lOOnm where a constituent ratio z 
of aluminum (Al) is 0.1 , and 

both of said n-AIGaN clad layer and said p- 
AJGaN clad layer are made of AlzGal -zN in a 
thickness of 0.21m where a mix crystal ratio z of 
aluminum (Al) is 0.25. 

13. The semiconductor light emitting device according 
to claim 9, 

wherein said current block layer is made of n-GaN 
or silicon oxide. 

14. A semiconductor light emitting device, comprising: 

a buffer layer formed on an upper face of a GaN 
substrate; 

an n-GaN contact layer formed on said buffer 
layer; 

an n-AIGaN clad layer formed on said n-GaN 
contact layer; 

an active layer formed on said n-AIGaN clad 
layer; 

a p-AIGaN clad layer formed on said active 
layer; 

a p-GaN contact layer formed on said p-AIGaN 
clad layer; 

a current block layer formed on a portion of said 
p-GaN contact layer; 

a p-side electrode formed on said p-GaN con- 
tact layer and said current block layer; and 
an n-side electrode formed on a lower face of 
said GaN substrate, said lower face being 
oppositely arranged for said buffer layer by 
sandwiching said GaN substrate, 
wherein a thickness of said active layer is equal 
to or more than 50nm, and 
said p-side electrode has an area equal to or 
less than 5x10' 4 cm 2 , except for a region over- 
lapping with said n-GaN current block layer. 

15. The semiconductor light emitting device according 
to claim 14, 

wherein said active layer is formed of GaN in a 
thickness of 100nm, and 

both of said n-AIGaN clad layer and said p- 
AIGaN clad layer are made of AIyGa1-yN in a 
thickness of 0.21m where mix crystal y of alumi- 
num (Al) is 0.2. 

16. The semiconductor light emitting device according 
to claim 14, 

wherein said active layer is made of InxGal -xN in a 
thickness of 100nm where a constituent ratio x of 
indium (In) is 0.1, and 
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both of said n-AIGaN clad layer and said p- 
AIGaN clad layer are made of AlyGa1-yN in a 
thickness of 0. 1 1m where a mix crystal ratio y is 
0.1. 

5 

17. The semiconductor light emitting device according 
to claim 14, 

wherein said active layer is made of AlzGa1-zN in a 
thickness of 100nm where a constituent ratio z is 
0.1, and w 

both of said n-AIGaN clad layer and said p- 
AlGaN dad layer are made of AlzGal-zN in a 
thickness of 0.21m where a mix crystal z of alu- 
minum (AI) is 0.25. is 

18. The semiconductor light emitting device according 
to claim 14, 

wherein said current block layer is made of n-GaN 
or silicon oxide. 20 

19. A method for manufacturing a semiconductor, com- 
prising: 



said buffer layer; 

a step for forming an n-AIGaN clad layer on 
said n-GaN contact layer; 
a step for forming a GaN active layer on said n- 
AlGaN clad layer; 

a step for forming a p-AJGaN clad layer on said 
GaN active layer; 

a step for forming a p-GaN contact layer on 
said p-AIGaN clad layer; 
a step for forming an n-GaN current block layer 
on said p-GaN contact layer; a step for elimi- 
nating each portion of said n-AIGaN clad 
layer, said GaN active layer, said p-AIGaN clad 
layer, said p-GaN contact layer and said n-GaN 
current block layer by etching so that said n- 
GaN contact layer is exposed; 
a step for forming an n-side electrode on the 
exposed n-GaN contact layer; 
a step for eliminating a portion of said n-GaN 
current block layer by etching so that said p- 
GaN contact layer is exposed, and 
a step for forming a p-side electrode on the 
exposed p-GaN contact layer. 
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a step for forming a buffer layer on a sapphire 25 
substrate; 

a step for forming an n-GaN contact layer on 
said buffer layer; 

a step for forming an n-AIGaN clad layer on 
said n-GaN contact layer; 30 
a step for forming a GaN active layer on said n- 
AIGaN clad layer; 

a step for forming a p-AIGaN clad layer on said 
GaN active layer; 

a step for forming a p-GaN contact layer on 35 

said p-AIGaN dad layer; 

a step for forming an n-GaN current block layer 

on said p-GaN contact layer; 

a step for eliminating each portion of said n- 

AIGaN dad layer, said GaN active layer, said p- 40 

AIGaN dad layer, said p-GaN contact layer and 

said n-GaN current block layer by etching so 

that said n-GaN contact layer is exposed; 

a step for forming an n-side electrode* on the 

exposed n-GaN contact layer ; 45 

a step for eliminating a portion of said n-GaN 

current block layer by etching so that said p- 

GaN contact layer is exposed, and 

a step for forming a p-side electrode on the 

exposed p-GaN contact layer. so 

20. A method for manufacturing a semiconductor, com- 
prising: 

a step for forming a buffer layer on an upper 55 
face of a GaN substrate and an n-side elec- 
trode on a lower face of said GaN substrate; 
a step for forming an n-GaN contact layer on 
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